Blueberry is an early-ripening fruit crop, which is of interest due to its rich biochemical composition, including mineral salts, organic compounds, vitamins and other, which have an important role for the physiological processes running in the organism. The efforts during the last years have been directed to enlargement of genetic diversity in this species, using different biotechnological approaches. Their successful and effective application is connected with study of the generative potential of the species and use of the most suitable plant explants for propagation, which preserve its genetic stability. The choice of blueberry as an object of this study was based on the interest for this crop, which is commercial and scientific. The study presents the possibility for micropropagation of lowbush blueberry cultivar Dwarf Tophat on WPM basal nutrient medium. The highest proliferation coefficient (3.1) during the stage of multiplication was reached at the fifth passage of subculturing on WPM, supplemented with 2 mg/L zeatin and 3 mg/L 2-ip. The best rooting ability (85.53 %) was obtained on WPM, with a salt concentration reduced by half and addition of 0.2 mg/L NAA. The obtained clonal plants were vigorous, in a good physiological state and successfully rooted and adapted to the environmental conditions.
Introduction
The rapid propagation of small-fruit species is a part of contemporary biotechnology and has found wide application during the last two decades.
In this aspect, the in vitro culturing guarantees preservation of the primary health status and varietal authenticity of the initial plants, which are suitable for establishment of production and mother plantations.
The lack of good-quality planting material of blueberry necessitates elaborating a technique for propagation, which should satisfy growers' interest.
The studied cultivar was bred in the South Haven Experiment Station, Michigan, the USA, in 1960.
The two parental forms are lowstemmed selections of Vaccinium angustifolium
[http://www.ars-grin.gov/... GRACE et al., 2009] .
The objective of this study was to investigate the possibility for in vitro propagation of different explants from blueberry-cultivar Dwarf Tophat in order to produce genetically stable prebasic planting material from this species.
Material and methods

Plant material
The initial plant material from the studied genotype was grown in cultivation facilities, in a sterile soil substrate, individual pots, by following up its phytosanitary status.
Initiation of in vitro culture
This experiment was carried out in the Laboratory of Micropropagation of fruit crops in the IMSA-town of Troyan. Culture initiation was performed from axillary buds of one-year canes of cultivar Dwarf Tophat.
The system for sterilization of the plant explants included exposure for 15 s in 70 % alcohol and 2 min in HgCl 2 and four consecutive washings in autoclaved distilled water. Acidity of nutrient medium was corrected to 4.2 before autoclaving at 1.2 atm. and 121С for 20 min.
Proliferation The stage of proliferation was conducted on WPM [Mc COWN et al., 1981] containing 2 mg/L zeatin and 3 mg/L 2-ip [KONDAKOVA, 2004] The interaction of the genotype with the basal nutrient medium and the growth regulator type was assessed, as well as the characteristics of proliferation during the different passages of culturing.
The number and length of produced micro shoots from one explant and their capacity for root formation were followed up . In experiments of adventitious organogenesis following was recorded: regeneration percentage, total and average number of regenerants per leaf and stem explant.
Adaptation Adaptation of the rooted plants took place in a sterile peat substrate, under polyethylene, at high air humidity temperature of 23-25C. The data was processed by variation statistical method of [LIDANSKI, 1988 , LIU et al., 2013 .
Results and discussion
The result analysis showed that the propagation potential depended on the explant type, sub culturing duration and type of used cytokinin.
Many researchers reported about the positive influence of WPM on the organogenesis of low bush blueberry [ZIMMERMAN & BROOME, 1980; CALLOW et al., 1988; REED et al., 1991] . Probably that was due to the low levels of nitrogen and potassium, needed for the blueberry growth. and its gradual decrease until eighth passage were found.
The observed genotypic relationship was probably due to interaction of genotype with nutrient medium and biological characteristics of cultivar Dwarf Tophat.
The greatest average shoot length was recorded at eight passage-1.56 сm, followed by 1.45 сm at fourth passage.
The regression analysis confirmed a strong relationship (R 
Figure 2. Regeneration potential of leaf segments from cultivar Dwarf Tophat
Our results proved that low bush blueberry cultivar Dwarf Tophat could be multiplicities efficiently by direct organogenesis.
We developed a very efficient protocol for adventitious shoot regeneration from leaf and stem tissues of blueberry (Figure 2 and 3) . The plant response of leaf explants depended on applied cytokinin. It was highest when using zeatin ribosoid-96.67%. In test of stem segments, better results were registered also in variant with zeatin ribosoid (100%) with use of zeatin-97.3%.
The total number of regenerants per leaf explant was considerably higher when adding 2 mg/L zeatin to nutrient medium-580 in number, while when using the same quantity of zeatin ribosoid it was 357. Usually for blueberry organogenesis two types of cytokinins were used-zeatin and 2-ip, many researchers reporting that zeatin was more active cytokinin.
The studies of [FRETT and SMAGULA, 1983] are in conformity with our results, who reported that optimal rate of a growth regulator for proliferation of Vaccinium angustifolium was 20 mg/L 2-ip and 1 mg/L IAA or only 12 mg/L 2-ip.
An expensive alternative to 2-ip is zeatin ribosoid.
The communication of [ROWLAND and OGDEN, 1992] is in confirmation of our study: they added to cultural medium for proliferation of Vaccinium corymbosum 20 µМ zeatin ribosoid earlier than 2-ip (15 µМ) and obtained greater propagation capacity. The average number of regenerants from a leaf explant in conducted experiment was in favour of zeatin-13.81, as compared to 12.31 with addition of zeatin ribosoid. In stem segments this trait had considerably lower values-2.97 in variant with zeatin and 3.58 in variant with zeatin ribosoid (Figure 4 ). To contrary of our results, [FRETT and SMAGULA, 1983] reported that use of 2-ip alone in cultural medium for Vaccinium angustifolium before rooting brought to activation of rhizogenesis. According to same authors, nutrient medium supplementation with IAA at stage of multiplication brought to rooting reduction.
Some authors, as [GONZALES et al., 2000] , rooted individuals by genus Vaccinium under ex vitro conditions in an acid substrate of 1:1 peat: perlite, аnd The rooted blueberries under ex vitro conditions can reduce price of tissue cultured plants [ZIMMERMAN, 1987] . The good root formation on nutrient media supplemented with NAA at different concentrations made an impression.
The most suitable nutrient medium for rooting was R 7 (0.2 mg/L NAA), where percentage of rooted plants of Dwarf Tophat was 85.53 %.
The use of reduced quantities of growth regulators was completely in conformity with last tendency in application of in vitro technology, to ensure optimal results and eliminate risk of soma clonal variation by reducing participation of growth regulators.
Efficient rooting was obtained also on medium R 9 (1 mg/L NAA)-80 %.
The better rooting was probably due to natural and synthetic auxins in plant cell, as well as to interaction of NAA with other endogenous hormones.
The combination of 1 mg/L NAA and 250 mg/L CH had a suppressive action on formation of roots in genotype Dwarf Tophat, where it reached only 50 % rhizogenetic activity.
The addition of IBA to nutrient medium brought to a lower rooting potential of studied cultivar-50 % rooting.
The use of IAA did not lead to realization of morphogenetic capacity for rooting of Dwarf Tophat, which proved the specific action of hormones from the same group on root growth and development under in vitro cultivation. 3) The greatest average length of shoots was found at eighth passage of subculturing-1.56 сm. 4) The plant response depended on type of used cytokinin. The regeneration potential of leaf explants was higher, when 3 mg/L zeatin ribosoid was added to nutrient medium-96.67 %. 5) A larger total number of regenerants per explant (580 in number) and a higher average number of regenerants per leaf explant (13.81 in numbers) were found, when applying 2 mg/L zeatin to nutrient medium. 
